In order to improve the working efficiency of hot blast stoves, reduce environmental pollution, reduce labor intensity and improve combustion efficiency, this paper uses ANSYS software to simulate the temperature field and flow field of the hot blast stove, and uses the PID controller to realize the automatic control of the hot blast stove. The model and working principle of the hot blast stove are briefly introduced. The operating parameters (blowing fan air flow, coal intake) of the hot blast stove are briefly studied. The results show that the amount of air flow of the blast furnace depends on the coal intake of the hot blast stove, which is generally per kilogram of coal. 8m 3 -10m 3 -air is required. When the coal intake is 120kg/h and the air volume of the blower is 1200m
introduction
The hot blast stove is a device used in the technological process of using fuel combustion to generate flue gas and heat exchange with air to generate hot air for fire heating or industrial breeding, drying or thermal curing [1] . How to control the combustion ratio of gas, air and dynamically manage its mixing volume is a crucial task in determining the combustion of hot blast stoves [2] . At present, most of the domestic hot blast stoves use coal as their fuel. Most of them use fire bed combustion [3] . There are some problems in the traditional combustion control process of hot blast stoves. They rely mainly on the experience of the workers to control the feed rate of the furnace and the air volume of the fans. The inaccurate theoretical basis [4] , such as complexity and delay in adjustment, will inevitably lead to low fuel efficiency, increased labor intensity and waste of energy.
This paper analyzes the temperature field of hot air furnace through ANSYS. When the user needs a certain outlet temperature, it determines the operating parameters of the hot stove under the temperature, and controls the flue gas flow and air flow through the design of the PID controller of the hot air furnace device. The combustion ratio of the flue gas flow and air air flow has positive scientific meaning for improving work efficiency, reducing energy consumption, and reducing the labor volume of workers.
Hot air furnace working mechanism.
In this article, coal is used as the heat source in the hot blast stove, and the coal is sent to the combustion chamber of the hot blast stove for combustion by the grate. The combustion of the fuel produces smoke. The air introduced by the blower is exchanged with the air introduced by the blower in the heat exchange room through the change of the induced draft fan. The speed of the grate and the volume of the exhaust fan regulate the temperature of the flue gas and the flow of air. The PID controller of the stove control system controls the flue gas and the air flow control valve to generate the hot air required by the user [5] .
3 Hot stove physical model modeling, simulation parameter settings.
Hot air furnace physical model modeling
The model of this paper is based on the physical design of the hot blast stove jointly designed by Shandong Banghua Energy Environmental Engineering Co., Ltd. and Jinan University. The three-dimensional map of the hot blast furnace is shown in Fig. 1 . This article focuses on the temperature field of the hot blast stove for ease of simulation and improvement. Efficiency, the establishment of the model is only taking into account the size of the actual work part, regardless of other factors, the simulation modeling ignores the motor, fan, coal-fired machine, grate. Supporting devices and other structures, the simplified hot stove has a combustion chamber and an exchange chamber. The simplified model meshing effect is shown in Fig 2. MATEC Web of Conferences 175, In the analysis process, the actual analysis part of the hot blast stove is meshed. The mesh size is shown in Fig. 3a . The ANSYS software needs to set some parameters in the hot blast stove. The energy problem is involved in the hot blast stove model and the existence of voids needs to consider the influence of turbulence. Therefore, the standard K-ω model of our turbulence model is shown in Figure 3b , and the solution control parameter panel is shown in Figure 3c . 3d shown. This paper mainly studies the temperature field and flow field of the hot blast stove, so set the material property parameters related to temperature and flow. The attribute parameters of the materials are shown in Table 1, Table 2, and Table 3 , and the technical parameters of the hot blast stove are shown in Table 4 .
a Grid size partition panel.
b Turbulence model selection.
c Solve the control parameter panel.
d Program initialization Settings. The fluid flow is governed by the law of physical conservation. When the unit basin is numerically analyzed, it is necessary to satisfy the three basic control equations of mass conservation equation, momentum conservation equation, and energy conservation equation. At the same time, the flow is in a turbulent state, and the fluid should also conform to the turbulent transport equation [6] . The first equation of mass for the mass conservation equation is:
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Where ρ is the density, and u, v, w are the components of the velocity vector u in the x, y, and z directions.
The second equation of fluid conservation equation of momentum is:
（4）
Where the symbols S u 、 S v and S w are the generalized source terms of the momentum conservation equation , S u = F x + s x , S v = F y + s y , S w = F z + s z , Among them, the expressions of s x 、s y 、and s z are as follows:
（7）
The third equation of the fluid energy conservation equation, with the temperature T as a variable, is as follows:
（8）
Where ρ is the density, c p is the specific heat capacity, T is the temperature, k is the heat transfer coefficient of the fluid, and S T is the internal heat source of the fluid and the part of the fluid mechanical energy converted into heat due to the viscosity.
The turbulence model used in this paper is the standard k-ε model. The turbulent kinetic energy k and dissipation rate ε equation of the standard k-ε model are as follows:
Where G k denotes the turbulent kinetic energy due to the mean velocity gradient, G b denotes the turbulent kinetic energy due to the impact of buoyancy, and Y M denotes the effect of the compressible turbulent pulsating expansion on the total dissipation rate. The turbulent viscosity coefficient is determined by the following equation:
Fluent, as the default value constants, C 1ε =1.44, C 2ε =1.92, C 3ε =0.09 the turbulent Prandtl numbers of the turbulent kinetic energy k and the dissipation rate ε are σ K = 1.0 and σ ε = 1.3 , respectively.
5.Hot air furnace PID controller settings
The PID control process in the hot blast stove combustion control system of this article mainly uses the flue gas flow and the air flow as the main control object [7] . The flue gas and air flow control valve is controlled through the calculation output of the PID controller integrated in the computer software. The implementing agency rationally configures the control of air and smoke volume. The PID control formula is:
Where K p is defined as the proportional partial coefficient, K i is defined as the integral part time constant, and K t is defined as the differential partial time constant, K p , K i and K t performance indicators are shown in Table 5 . Hot air furnace control system control flow chart shown in Figure 4 . 
Simulation results and analysis.
The operating parameters of the hot blast furnace device are mainly the air volume of the blower and the feed amount of the coal. The air volume of the different blowers and the coal feed rate affect the work performance of the hot blast stove. In this paper, the temperature field of the hot blast stove is performed when the air flow of the blower is 900m 3 /h, 1200m 3 /h, and 1500m 3 /h when the From the temperature field of the hot blast stove shown in Figs. 5-7, the temperature distribution inside the hot blast stove and the amount of blower air are related to the amount of carbon input. When the amount of carbon input is the same, the amount of air entering the hot blast stove is lower when the blower has a lower amount of air. As a result of coal transitional combustion, energy is wasted. When the air volume of a hot blast stove is large, the hot blast furnace enters excess air, resulting in a low outlet temperature of the hot blast furnace. The effect of the temperature distribution of the hot air furnace first increases and then decreases with the increase of the air volume of the blower. As can be seen from the velocity field of the hot blast stove in Figs. 8-10 , the velocity field of the hot air is independent of the amount of carbon input, and is related to the air volume of the blower.
From the speed field of the hot blast stove shown in Fig. 8-10 , it can be seen that the speed distribution inside the hot blast furnace is better when the amount of carbon in the hot blast stove increases and the air volume of the blower increases. In the hot blast stove, when the carbon input is 90kg/h, the air flow of the blower is 900m 3 /h. The speed distribution effect of the hot blast furnace is good. Similarly, when the carbon amount of the hot blast furnace is 120kg/h, the air flow of the blower is 1200m 3 /h. The speed distribution effect is good. When the carbon amount in the hot blast furnace is 150kg/h, the air flow rate of the blower is 1500m 3 /h. The velocity field distribution of the hot blast furnace is effective. With reference to the temperature field of the hot blast stove of Figs.5-7, it can be seen that when the operating parameters of the hot blast furnace apparatus satisfy the effect of the distribution of the velocity field of the hot blast furnace, the distribution of the temperature field is observed, and the best distribution effect of the temperature field is obtained.
From the analysis of the temperature field and velocity field of the hot blast stove shown in Fig. 5 to Fig. 10 , the air volume of the blower of the hot blast furnace varies with the change of the amount of carbon input. In order to ensure better working efficiency, 800m blower is 1200m 3 //h when the carbon amount in the hot blast furnace is 120kg/h, the hot blast furnace works well.
